Early neurogenesis and teratogenesis in whole mouse embryo cultures. Histochemical, immunocytological and ultrastructural study of the premigratory neuronal-glial units in normal mouse embryo and in mouse embryos influenced by cocaine and retinoic acid.
Yolk sacs of postimplantation mouse embryos were cultured in a mixture of human and rat sera. The central nervous system of these cultured normal embryos was studied from the stage of 5-9 somites (approximately 8.5 postcoital days) to 20-21 somites (approximately 9.5 postcoital days) and compared with in vivo embryos at the same stages. This developmental period covers most of the neural tube closure, the early premigratory differentiation of the neuroectodermal epithelium, and the glial commitment of a population of germinative cells. The neuronal and glial elements of the in vitro cultivated embryos were found to be identical to the corresponding neural tissue in in vivo embryos (light and electron microscopic comparisons); the morphological identity between the in vivo and in vitro embryos was confirmed by morphometry and by stainings revealing the differentiation of the glial elements and precursors. The study of the neuronal-glial units in this material revealed that the fascicular organization of the radial glial cells occurs before the stage of 20 somites. When submitted to a single low dose of retinoic acid at the 7-somite stage, the expression of the epitope recognized by radial cell 2 (RC2), a glial marker, is delayed in the in vitro embryos 12-16 hours, but the glycogen and the other glial parameters mature in time. The in vitro embryos exposed to cocaine at the 7-somite stage displayed a prosencephalon remaining deprived of almost all glial cytological features during the entire culture period, although the other developmental parameters evolved normally. This in vitro whole embryo model seems to be a powerful tool for studying early neurogenesis and teratogenesis.